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(54) Displacement detector of a shock absorption unit for a treadmill

(57) A treadmill having two handgrip frames, a base
frame (20) and a deck frame (30) includes a displace-
ment detector (50) of a shock absorption unit. A canti-
lever (23) has one end pivotably connected to the lower
portion of each of the handgrip frames (21) and the other
end pivotably connected to the deck frame (30). A dis-
placement detector (50) and an adjustable cushioning
apparatus (40) with a driving motor (41) are interposed
between each connecting arm of the handgrip frame
(21) and each cantilever for adjusting the cushioning

force. The displacement detector (50) having a cable, a
guide roller (52), a large gear (53), a small gear (54) and
an optical disk is installed at bottom end of the adjusta-
ble cushioning apparatus (40). The optical disk and the
small gear are received on a shaft. An optical detector
is mounted near one side of the optical disk. The cable
with one end fixed at the connecting arm of the handgrip
frame extends around the guide roller (52) and the large
gear (53) and is secured to the other end to the base
frame (20).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The invention relates to a displacement detec-
tor of a shock absorption unit for a treadmill, and more
particularly, to a device utilizing optical detection tech-
nique to accurately measure the displacement amount
of the shock absorption unit when a force is applied onto
a platform of the treadmill. Accordingly, a corresponding
cushioning force of the shock absorption unit can be pre-
cisely controlled.

2. Description of the Related Art

[0002] In general, the treadmill is provided with cush-
ioning apparatuses at suitable places for achieving a
proper cushioning effect and enhancing the comfort of
the operator during a workout session. Meanwhile, a
protection mechanism has been developed for prevent-
ing both feet of the operator from being injured due to
the too large reactive force of the platform of the tread-
mill. It will be particularly beneficial to the operator if hy-
draulic or pneumatic cylinders are used to provide more
excellent cushioning effect. A few prior arts such as US
4,591,147, US 5,184,988, US 4,974,831, US 4,984,810,
US 5,072,928, US 5,372,559, etc. have disclosed the
application of hydraulic or pneumatic cylinders to the
treadmill.
[0003] Although the above-mentioned prior arts have
advantages of more excellent protection effect and
greater comfort, they all don't have any automatic mech-
anism for adjusting the cushioning force by operators
themselves to meet their own different requirements. In
brief, an operator with heavier weight would feel that the
cushioning force is too slight while an operator with light-
er weight could feel that it is too strong if the cushioning
force is fixed at a certain extent. Besides, different op-
erators are their own subjective feeling about the cush-
ioning strength no matter how strong or light the cush-
ioning force is. In addition, some operators have special
rehabilitation requirements thereto. Accordingly, the pri-
or arts are required for improvement.

SUMMARY OF THE INVENTION

[0004] It is a primary object of the present invention
to remove the above-mentioned drawbacks and to pro-
vide a shock absorption structure for a treadmill that em-
ploys hydraulic or pneumatic cylinders as shock absorp-
tion source.
[0005] This object is solved by the features of claim 1.
[0006] The cushioning apparatus is adjustable. In ac-
cordance with a further embodiment optical detection
technique is used to accurately measure the displace-
ment amount of the shock absorption unit when an op-

erator stands on a platform of the treadmill. Accordingly,
a corresponding cushioning force of the shock absorp-
tion unit can be precisely controlled.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The accomplishment of this and other objects
of the invention will become apparent from the following
description and its accompanying drawings of which:

FIG. 1 is a schematic drawing of a preferred em-
bodiment of the invention;

FIG. 2 is an enlarged partial view of an adjustable
cushioning apparatus from FIG. 1, showing the in-
stallation position of the displacement detector in
accordance with the invention;

FIG. 3 is a perspective view of the adjustable shock
absorption unit and the displacement detector;

FIG. 4 is a plan view of the adjustable shock absorp-
tion unit and the displacement detector; and

FIG. 5 is another perspective view of the adjustable
shock absorption unit and the displacement detec-
tor.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0008] First of all, the invention is a continuation-in-
part of U.S. patent application No. 10/351,141 with the
title of "SHOCK ABSORPTION STRUCTURE FOR A
TREADMILL".
[0009] Referring to FIGS. 1 and 2, a preferred embod-
iment of the invention is shown. The treadmill 10 in-
cludes a base frame 20 and a deck frame 30. A handgrip
frame 21 extends upwardly from both sides at front end
of the base frame 20 with an electronic control panel 22
mounted thereon. In addition, the deck frame 30 has a
running belt 31 movably mounted thereon so that the
operator can stand thereon to take the walking, jogging
or running exercise.
[0010] A cantilever 23 has one end pivotably connect-
ed to the lower portion of each of the handgrip frames
21 and the other end pivotably connected to the deck
frame 30. A displacement detector 50 and an adjustable
cushioning apparatus 40 with a driving motor 41 are in-
terposed between each connecting arm 24 of the hand-
grip frame 21 and each cantilever 23 for adjusting the
cushioning force in accordance with different forces act-
ing on the deck frame 30.
[0011] In order to maintain the structural strength of
the treadmill 10 and to prevent the adjustable cushion-
ing apparatus 40 from being overloaded, an auxiliary
supporting rod 25 is interposed between the connecting
arm 24 and the base frame 20.
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[0012] Regarding the adjustable cushioning appara-
tus 40, as shown in FIGS. 2, 3 and 5, the driving motor
41 brings an adjustment gear 43 in rotation through a
motor shaft gear 42. The rotation of the adjustment gear
43 enables the adjustment of the cushioning force pro-
vided by the adjustable cushioning apparatus 40. In or-
der to achieve an effective restriction of the adjusting
travel caused by the driving motor 41, a coupling control
element 44 is disposed on the adjustment gear 43. The
control element 44 is movable with the adjustment gear
43. When the control element 44 contacts one of micro-
switches 45, 46, the driving motor 41 is automatically
shut down.
[0013] Furthermore, referring to FIGS. 2 through 5,
the displacement detector 50 having a cable 51, a guide
roller 52, a large gear 53, a small gear 54 and an optical
disk 56 is installed at bottom end of the adjustable cush-
ioning apparatus 40. The optical disk 56 and the small
gear 54 are received on a shaft 55. An optical detector
57 is mounted near one side of the optical disk 56. The
cable 51 with one end fixed at the connecting arm 24 of
the handgrip frame 21 extends around the guide roller
52 and the large gear 53 and is secured to the other end
to the base frame 20.
[0014] Being loaded by weight of an operator, a shaft
401 of the adjustable cushioning apparatus 40 is moved.
Thereafter, the large gear 53 is brought into rotation by
the movement of the cable 51 so that the small gear 54
meshed with the large gear 53 is also rotated. Therefore,
the optical disk 56 in coaxial arrangement with the small
gear 54 is rotated as well. Accordingly, the optical de-
tector 57 can determine the displacement amount of the
adjustable cushioning apparatus 40.
[0015] In addition, a micro main board 60 serving as
a control center is mounted on the adjustable cushioning
apparatus 40 for an effective control and connection
among the displacement detector 50, the driving motor
41, the micro-switches 45, 46 and the electronic control
panel 22. Regarding the electric connection thereof, it
belongs to prior art so that no further descriptions there-
to are given hereinafter.
[0016] Many changes and modifications in the above-
described embodiment of the invention can, of course,
be carried out without departing from the scope thereof.
Accordingly, to promote the progress in science and the
useful arts, the invention is disclosed and is intended to
be limited only by the scope of the appended claims.

Claims

1. A treadmill having a base frame, a handgrip frame
extending upwardly from both sides at front end of
the base frame with an electronic control panel
mounted thereon and a deck frame with a running
belt movably mounted thereon, comprising:

a) a plurality of cantilevers (23) each having

one end pivotably connected to the lower por-
tion of the handgrip frames (21) and the other
end pivotably connected to the deck frame (30);

b) a plurality of adjustable cushioning appara-
tus (40) each interposed between a connecting
arm of the handgrip frame (21) and one of the
cantilevers (23) for adjusting the cushioning
force in accordance with different forces acting
on the deck frame (30) ; and

c) a plurality of displacement detectors (50)
each installed at bottom end of the adjustable
cushioning apparatuses (40).

2. The treadmill of claim 1 wherein the adjustable
cushioning apparatus with a driving motor compris-
ing:

a) a motor shaft gear and an adjustment gear
so that the driving motor (41) of the adjustable
cushioning apparatus (40) brings the adjust-
ment gear (43) in rotation through the motor
shaft gear (42) whereby the rotation of the ad-
justment gear enables the adjustment of the
cushioning force provided by the adjustable
cushioning apparatus (40);

b) a coupling control element (44) disposed on
the adjustment gear (43) and movable there-
with; and

c) a plurality of micro-switches (45, 46) for au-
tomatically shutting down the driving motor (41)
when the control element (44) contacts either
of the micro-switches (45, 46) whereby an ef-
fective restriction of the adjusting travel caused
by the driving motor is attainable.

3. The treadmill of claim 1 wherein the displacement
detector comprising:

a) a guide roller (52);

b) a large gear (53);

c) a small gear (54);

d) an optical disk (56) installed at bottom end
of the adjustable cushioning apparatus (40)
wherein the optical disk and the small gear are
received on an identical shaft; and

e) a cable (51) with one end fixed at the con-
necting arm of the handgrip frame (21) extend-
ing around the guide roller and the large gear
(53) and secured to the other end to the base
frame (20).
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